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, . „,. wft 4 R external field is to be detected, the 

by positioning the sensor at a spot wher^me extern* . „ 

•• o h s w li™ whicrvfc to be exposed contactlessly to action oi 
sensor comprising a delay line, wrucn/is iu uv- 

5 the external field and comprises: / 

_„^^/tW is nrovided on a substrate made of a 

a transducer arrangement mat is pwviw« ^ ^ 

^aerial capable of tran4p«rri^ merethrough 
external field, an ^ * 7 

^ammnpmeiitbeinfi capable of being 



10 



nrogation signal to 
through the way4 channel and capabl 
output response signal. 




velocity of ft wave propagation, said output response signal being 
tiierebv inft^native of said external field. 

device according to Chum M^erein said external field to be detected 



is a magnetic field, said substrate is maocj^^^j-™ > 

wave 

T The device according to Claim 1, wherein said extermd field to be detected 
is an electoxfield, said substrate being made of ajiezodecta^matenal, and 
20 said wave being a surface acoustic waveJ^AW). 

4 The device according to Claim 1, wherein said external field to be detected 
is an electric field, said substrate being made of an electrostriction material, and 
said wave being a surface acoustic wave (SAW). 

5. The sensor according to Claim 1, wherein said transducer arrangement 
» ™« nair of transducers defining said wave channel therebetween. 
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6 THe sensor according to Claim 1, wherein said transducer arrangement 
comprises a phase-coded transducer capable of being actuated by a phase coded 
interrogation signal said output response signal being maximal at a 
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predetermined external field, at which the interrogauuu ^ 

code of the transducer, the value of said output response signal being mdicatrve 
of the external field affecting the velocity of wave propagation. 

to claim 1 and also co ^mosmg-fi^ a d rthional delay 



7. The sensor according to Claim i, ana «ck 

5 line formed by /additional transducer arrangement defining an additional 
wave duBwdMmm said addxtional wave channel is screened from said 
estenal fid/and length of the wave channels being different, said output 
t^onse siZal being a vector sum of ontout signals of the two wave channels. 



8. The sensor device according to Claim 1. ana aiso - 

10 transformer operable to increase intensity of a field affecting the velocity of the 

wave propagation within the channel, as compared to me external field 
intensity, according to a known proportion. 

9. The sensor according to Claim 8, wherein said field transformer is 
composed of two capacitors of different values of a capacity and a distance 

15 between the capacitor plates, such mat the capacitor of a smaller capacity has a 
smaller distance between its plates, as compared to the other capacitor, the two 
capacitors being comectedmparalld ar^ being mounted at said spot where the 
external field is to be detected, the capacitor of the smaller capacity enclosing 
said delay line m a dielectric space between its place, the inner field of said 

2 o capacitor of me smaller capacity affecting the velocity of the wave propagation 
through the channel. 

10. The sensor according to Claim 8, wherein said field transformer 
comprises a metal element having a part thereof formed with a sharp edge, me 
field transformer serving as a conomtrator of the external field, which is to be 

25 detected, within the delay line, when said metal plate is located in said spot so 
as to extend predominantly along the external field, and said sharp edge is 
located in the close vicinity of the delay line 
A sensor for 



It. A sensor lor use in a device for non-contact detection of an e 
field in the vicinity ofan electric wire, the sensor comprising: 



al 
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„ «~ e to aefifie a wave channel for the 
a substrate carrying adelayjme to octpw 

wave propagation ttirough the substofe, and 
wave propa^u intensity of a field withm a 

a field transformer operaDie xo 

i . ^ 4»,„/LtMi»itv of the external field m the 
delay line, as compared to the^mtensny 

increased field t&x^og /^^^f of V xa P a & tB> & "^"^ 

the delay line, ... a 

. ^ d^line cornpr^atrar^ 

actuated by an inteXgstion signal 

though the wav/charmel and capable of converting the wave r 

signal, said wave channel being exposed 

^ proportlU to «*> <° >* meaSUre4 '*' 0h ^ 

^ in JUd* of *e »** P°P^»- «*" 
.ignd p«i«a by pa- h« «■* <^ 

external field. 
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ZZTZiZ^ of an external field, compnsfflg^o 
12. A device ior non-contact detection ol an exicnuu r 

^ , ^ an active unit operable to emit sad 

sensor according to Claim 1, ana an resnonfte 
• rt-eived at said sensor, receive said output response 

interrogation signal to be receivea »« Bl » ou 

•j raitrnTt ,-sDOiise signal for determmrng and mcucanuB 
ffjgnid and process said output response 

the external field. 

- ^ fOTnon ^ ntact detec^rfoi an-externatfield^ - 

. active and passive units, wn4in the passrve unh is to be posttioned 
is operable to enr.- 

passive unit, recei4 an output response signal coining from me 
passive unit, an/process said cutout response signal for dete^^ 
and mdicaung4e external field, the passive unit rtnnpnsmg: 
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. a substrate made of a matenalAable of transporting 

ib«ethrough a wave sensitive to^id external field, and 
- a delay fine provided on J* substrate to define a wave 
channel for fee wave propagation through me substrate. Ibe 
delay line comprising/a transducer arrangement capable of 
being actuated by said interrogation signal to generate said 
wave propagating mrough the wave channel and capable of 
converting the wave into said output response signal said 
wave channel being exposed cortactlessry to action of the 
fi/n which effects a change in a velocity of me 
^mon, said output response signal produced by 
unit being thereby infonnative of said external 




extmifll 



14 The device accoramg w 

detected is a magnetic field, said substrate is made of ferrite, and sard wave is a 

magnetic wave. 

15. The device according to Claim 13, wherein said external field to be 
detected is an electric field, said substrate is a piezoelectric substrate and said 
wave is a surface acoustic wave (SAW). 

16. The device according to Claim 13, wherein said transducer 
arrangeme nt comprises a pair of transducers placed on a surface of said 
substrate and forming therebetween said wave channel, said pair of transducers 
being capable of launching said wave in me wave channel whenever the 
interrogation signal is received, and corrverting me wave into said output 
response signal having a phase shift informative of the external field 

17. The device according to Claim 13, wherein said delay line is a 
resonator delay line characterized by a certain reference resonance frequency 
value, the resonator delay line being formed by a pair of reflectors placed on a 
surface 0 f the piezoelectric substrate and said transducer arrangement in the 
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fonn of a single transducer between the reflectors defining the wave channel; 
the external electric field in the vicinity of said wave channel effecting a shift of 
a resonance fluency of the resonator delay line from said certain reference 
resonance frequency value, said shift being informative of the shift in intensity 
5 of the external electric field from a reference value. 

18. The device according to Claim 13, wherein said active unit comprises a 
signal source, a receiver and processing means capable of oetenrnning the 
external field by processing the output response signal and a reference signal 

for further inmcating the (ktennined field. 
10 19 . The device according to Claim 13, wherein said actrve unit is adapted 

to be portioned remotely from the passive unit; both the active and passive 
units are provided wim respective antennas, and said signal 

source of the active unit constitutes a transmitter, thus enabling safe non-contact 
and remote detection of external fields and electric voltages. 
13 20. The device according to Claim 13, and also comprising a field 
transformer operable to increase intensity of a field within the delay line, as 
compared to the intensity of the external field outside me delay Ime, acoording 
to a known proportion, the increased field affecting the velocity of the wave 

propagation within the channel, 
20 . 21 . A sensor for sensitive detection of external fields, the sensor being 
inountable at a spot where an external fieW is to r^d 

- a substrate made of a material capable of importing mexethrough a 
wave sensitive to said external field, 

- a first delay hne provided on said substrate to form a first wave 
channel for said wave's propagation contacrlessh/ exposed to action 
of the external field, said first delay line comprising a first tramdncer 
arrangement capable of being actuated by a certain interrogation 
cicnal to generate said wave propagating through the first wave 
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. „ „ +w wave into a first output signal", 

channel and capable of converting the wave imo 

« m * mms sa ^ . „, generate the 

a*** * • — OS0 ^ ,,4 ^ „ 

. u tMMid wave channel ana w^w*- 
nrOTJaaating through the second w»v* 

rtanne. is s«ened to.* — « - »" * 

^be^^^^^^TT^ 

. o»*u, tesponse signal fon»d by -P^*» rf "^7 
A^ig^d » change »s M»nut signal's mpto* 38 " ""j 

.» rlmm 21 designed for detecting external 
H The smsor according to Oatm «»"»"— 

Adds and utiBzingthe substrate made of a 

25 . The sensor according to Claim 21. designed ior 
.icefields and voltages, said substrate made of an electrostnction matenal. 
electee fields and voitags, ^ ^ piezoelectric substrate 

26. The sensor according to Oarm 24, vmexein ^ r 



bears: 



. ^f^deI«yli»comi^'«^ rf,,m ^ P, ^ 0Da 

«*» of ^ ■» ft"**™" ^ d ^ 

^ ^ . first — * *-* ^ """"^ 
capable of launching a SAW into said first channel in response to an 
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input electromagnetic signal and converting the SAW into a tost 

M 

output electromagnetic signal; 
- said second delay line comprising a second pair of transducers 
placed on a surface of said substrate and fonning therebetween said 
second wave channel constituting a second acoustic channel, said 
second pair of transducers being capable of launching SAW into 
. , j - „i raennnef , to said inout electromagnetic signal 



and coxrvcrting the SAW into a second output eledromagnetic 

signal; 

thereby, owing to the difference in leng^ of said fu« and said acoustic 
channels, the phase of the response signal formed by superposition of said first 
and said second output signals is indicative of the external electric field. 

27. The sensor according to Claim 26, wherein the difference in length 
between the two acoustic channels is equal to a quarter of the SAW wavelength 
in the second channel. 

28. The sensor according to Claim 24, wherein said electxostriction 
substrate bears: 

- said first delay Ime wanrmsing a fust pair of transducers placed on a 
surface of said substrate and forming therebetween said first wave 
channel cor^tuting a first acoustic channel, said transducers being 
capable of launching a SAW into said first channel in response to an 
input electromagnetic signal and converting the SAW into a first 
output electromagnetic signal; 

delay 



placed on a surface of said substrate and forming therebetween said 
second wave channel crmsthuting a second acoustic channel, said 
second pair of transducers being capable of launching SAW into 
B ~n™A rh*™*l in resnonse to said input electromagnetic signal 
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. , CA W into a second output electromagnetic 
and converting me SAW ™» « 

signal; - j «^ «rid second acoustic 

"""^ „ mC uta,21 all transduce* 

He sensor according to Clam ™ 

K W«»>a»«^ — M ^ „f *. 
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ttansducer from each pair is capaui* - ^ 

transu"^ . , .jA/arf ehanainf! its envelope. 

^ ttansducer converts a agnal^thout cnar^mg 

15 32» 

according _ 

« A system for remotely detecting the presence 

33. a syswi" ^HMnB the device according to 



capable _ 

^ber of interrogation signals respectively 
units and recognizing me nmnber of 



response signals, each of said paasrve louts 

— a ^irtT o^d^tion signals represents a 
transduce and wherein each of saad mterxo^ of R 

phased signal matched with the phase-coded transducer 
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particular passive unit, thereby each of the passive units serving as a matched 
filter. 

35. The system according to Claim 33, designed for remotely detecting the 
presence of high voltage between wires of an electric power line and 

5 comprising * of ^ paSSiVe ^ eadl mOUaM ° D * 

particular wire of me electric power line, all said passive units being responsive 
to different interrogation signals, respectively, said active wit being designed in 
Ac form of a portable remote apparatus capable, of selectively or 
simultaneously communicating with the respective passive units to allow 

10 detection and indication of the presence of high voltage regarding the particular 
wires bearing the respective passive units. 

36. A method of contactless detection of electromagnetic fields or electric 
voltages utilizing the system according to Claim 33, the method amrprising the 
steps of mounting each of said passive units at a spot where the dectric field is 

15 to be detected, and activating the active unit to obtain indication of the electric 
field at each of said spots. 

37. The method according to Claim 36, for tracing xnammcuons in an 
electric power tine, including mounting a number of said passive imite at a 
corxespoiiding number of check points at the electric power line, passing along 

20 the electric power line using a vehicle with the portable active unit, and 
remotely riding ineasurements of the external electric field or voltage at the 
number of said check pox 
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